A homogeneous and multiplexed immunoassay for high-throughput screening using fluorometric microvolume assay technology.
We have developed a simple, homogeneous bead-based immunoassay for use with fluorometric microvolume assay technology (FMAT). The FLISA (fluorescence-linked immunosorbent assay) can be easily adapted from existing immunoassays, is comparable to traditional ELISAs with respect to linear dynamic range and sensitivity, and can be readily performed in 96- and 384-well plates. Additionally, the FLISA utilizes 100-fold less primary antibody than the conventional immunoassay. The scanner uses a helium/neon laser to image and measure bead-bound fluorescence while the background fluorescence is ignored. Consequently, no wash steps are required to remove unbound antibody, ligand, and fluorophore. Furthermore, the instrument is capable of detecting two different fluorescent dyes, allowing for multiplexed assays based on color. Fluorescent bead-based immunoassays were developed for the cytokines IL-6 and IL-8, and their use in both one-color and two-color FLISAs is demonstrated. Although no wash steps were employed, the FLISA was able to accurately measure the concentrations of IL-6 and IL-8 in the growth media of cytokine-stimulated HUVEC cells. In addition, a simulated high-throughput two-color FLISA positively identified those wells in a 384-well plate that contained different amounts of IL-6 and/or IL-8 peptide. The homogeneous, multiplex and multiplate format of the FLISA reduces hands-on time and reagent usage, and is therefore ideally suited for high-throughput screening.